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(54) WIDE ANGLE OPTICAL WAVE DISTANCE-MEASURING APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To measure 
distances to many targets in a set range 
simultaneously at a high speed and realize a 
high accuracy and a high reliability. 
SOLUTION: A clock generation part 21 
generates reference signals (a) of a frequency 
(f). An element-driving part 22 drives a 
light-emitting element 23 in accordance with 
the reference signal (a) to generate optical 
waves intensity of which is modulated. The 
optical waves are radiated as wide angle 
projection beams 27 to arm object 28 via a 
projection lens 24, a half mirror 25 and a 
projection/reception lens 26. A reflecting light 
of the beams is input as photodetecting beams 29-1 to 29-n to a photodetector 
matrix 31 through the projection/reception lens 26, the half mirror 25 and a 
photodetecting lens 30. A signal received at the photodetecting element matrix 31 is, 
after amplified at amplifiers 32-1 to 32-n, compared in phase with the reference signal 
(a) at phasedetectors 33-1 to 33~n. After an integration time, the signal is output as a 
measured distance to the object 28 in the set range by an operation part 35. 
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CLAIMS 



[Claim(s)] 

[Claim 1]Wide angle light wave distance measuring equipment which is provided with 
the following and characterized by measuring simultaneously distance to two or more 
targets of a range set up beforehand. 
A light emitting device. 

A light emitting device driving means which drives this light emitting device and 

generates an intensity modulation light wave of single frequency. 

A floodlighting optical system which changes into a wide angle beam a light wave 

generated in the above-mentioned light emitting device and with which a target is 

irradiated. 

A photo detector matrix which arranges two or more photo detectors to a 
two-dimensional matrix, A floodlighting optical system which carry out the 
light-receiving beam of two or more catoptric light from the above-mentioned target, 
and each photo detector of the above-mentioned photo detector matrix is made to 
correspond to 1 to 1, and is made to receive, A means to process independently a 
light-receiving signal of each photo detector which constitutes the above-mentioned 
photo detector matrix, to detect phase contrast until it reflects in a target and comes 
on the contrary from light wave generating, and to perform range measurement to a 
target. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the light wave distance measuring 
equipment which performs range measurement to an object according to phase 
contrast until it reflects in an object and comes on the contrary from light wave 
generating using the intensity modulation light wave of single frequency. 
[0002] 

[Description of the Prior Art]Conventional light wave distance measuring equipment is 
constituted as shown in drawing 2 . The reference signal a of the frequency f is 
outputted from the clock generation part 1, and it is inputted into the light emitting 
device actuator 2 and the phase detector 13. The light emitting device actuator 2 
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drives the light emitting device 3 which generates a laser beam based on the 
reference signal a from the clock generation part 1. The laser beam from the light 
emitting device 3 is irradiated by the object 8 which is a target as the floodlighting 
beam 7 through the floodlight lens 4, the X-axis scan mirror 5, and the Y-axis scan 
mirror 6. The catoptric light from this object 8 enters into the photo detector 1 1 
through the Y-axis scan mirror 6, the X-axis scan mirror 5, and the light-receiving 
lens 10 as the light-receiving beam 9. In this case, the scanning drive of the 
above-mentioned X-axis scan mirror 5 is carried out a center [ the X-axis ] by the 
X-axis drive motor 1 3 which operates by the control command of the scan mirror 
controller 1 2. The scanning drive of the Y-axis scan mirror 6 is carried out a center [ a 
Y-axis ] by the Y-axis drive motor 1 4 which operates by the control command of the 
scan mirror controller 12. 

[0003]And the catoptric light which entered into the above-mentioned photo detector 
11 via the light-receiving lens 10 is changed into an electrical signal, and also is 
amplified by the amplifier 15, and serves as the light-receiving signal b. The phase 
comparison of this light-receiving signal b is carried out to the reference signal a by 
the phase detector 16, and it is calculated in the mirror-angles signal c and the 
operation part 1 7 which are outputted from the scan mirror controller 1 2, is changed 
into the distance of a certain angle determined as a meaning from the scanning center 
of a beam, and is memorized. 

[0004]In order to improve accuracy, a certain amount of reset time (several 10 
msec(s) - number 100msec) is needed for phase detection. While satisfying this reset 
time, the angle of the X-axis scan mirror 5 and the Y-axis scan mirror 6 is held, By 
carrying out the setting range scan of the beam at the speed it can be considered that 
is equivalent to changing the angle of each mirrors 5 and 6 one by one, and scanning a 
beam, or the transit time per angular resolution holding the degree of beam angle to 
this reset time, The distance over the multipoint of the object 8 within the limits of 
this is measured, and it memorizes to the operation part 17, and is changing and 
outputtingto the display or the suitable electrical signal by the interface part 18. 
[0005] 

[Problem(s) to be Solved by the InventionjSince the angle of a floodlighting beam and 
a light-receiving beam is changed by the scan mirrors 5 and 6 and distance 
measurement of a certain setting-out irradiation area is performed in the 
above-mentioned conventional light wave distance measuring equipment, It was 
difficult to scan the speed beam it can be considered that is equivalent to holding a 
beam or the transit time per angular resolution holding the beam between reset time 
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required for phase detection, to be simultaneous and to perform distance 
measurement at high speed to the target within the limits of this. 
[0006]There was a problem that the mechanism which scans a floodlighting beam and 
a light-receiving beam mechanically with the mechanism by the single light emitting 
device 3 and the photo detector 1 1 since distance measurement of the setting range 
is performed was required, and the accuracy of measurement and the reliability of a 
device were low. 

[0007]It was made in order that this invention might solve the above-mentioned 
technical problem, and it aims at the simultaneous and high-speed distance 
measurement to the multiple goal in a certain setting range being possible, and 
providing the wide angle light wave distance measuring equipment with which highly 
precise and high reliability is acquired. 
[0008] 

[Means for Solving the Problem]A light emitting device driving means which wide angle 
light wave distance measuring equipment concerning this invention drives [ driving 
means ] a light emitting device and this light emitting device, and generates an 
intensity modulation light wave of single frequency, A floodlighting optical system 
which changes into a wide angle beam a light wave generated in the above-mentioned 
light emitting device and with which a target is irradiated, A photo detector matrix 
which arranges two or more photo detectors to a two-dimensional matrix, A 
floodlighting optical system which carry out the light-receiving beam of two or more 
catoptric light from the above-mentioned target, and each photo detector of the 
above-mentioned photo detector matrix is made to correspond to 1 to 1 , and is made 
to receive, A light-receiving signal of each photo detector which constitutes the 
above-mentioned photo detector matrix is processed independently, a means to 
detect phase contrast until it reflects in a target and comes on the contrary from light 
wave generating, and to perform range measurement to a target is provided, and 
distance to two or more targets of a range set up beforehand is measured 
simultaneously. 

[0009](OPERATION) The single standard-of-frequency signal a is generated by a 
clock generation part, and it inputs into a light emitting device actuator. A light 
emitting device actuator drives a light emitting device with a reference signal, and 
generates a light wave by which intensity modulation was carried out. This light wave 
is irradiated by target as a floodlighting beam of a wide angle, for example through 
floodlighting optical systems, such as a floodlight lens, a half mirror, and a light 
emitting/receiving lens, and that catoptric light enters into a photo detector matrix as 
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a light-receiving beam, for example through light-receiving optical systems, such as a 
light emitting/receiving lens, a half mirror, and a light-receiving lens. This photo 
detector matrix arranges two or more photo detectors to two-dimensional matrix 
form, and light which each photo detector receives turns into catoptric light from a 
target which exists in a certain specific direction determined as a meaning with the 
characteristic of an optical system by angle from an optical system center. And the 
phase comparison of the signal received by the above-mentioned photo detector 
matrix is carried out to the above-mentioned reference signal a, for example by a 
phase detector, and it is outputted by operation part as a range measurement result 
of a target in a setting range after reset time. 
[0010] 

[Embodiment of the Invention]Hereafter, one embodiment of this invention is 
described with reference to drawings. Drawing 1 is a ** block diagram about the 
composition of the wide angle light wave distance measuring equipment concerning 
one embodiment of this invention. The reference signal a of the frequency f more 
nearly single than the clock generation part 21 is outputted, and it is inputted into the 
light emitting device actuator 22 and the phase detector 33-1 - 33~n. The light 
emitting device actuator 22 drives the light emitting device 23, and for example, 
intensity modulation was carried out by the reference signal a, it generates light waves, 
such as a laser beam. The light wave generated in the light emitting device 23 is 
irradiated by the object 28 which is a target as the floodlighting beam 27 of the wide 
angle irradiated by the setting range through the floodlight lens 24, the half mirror 25, 
and the light emitting/receiving lens 26. The catoptric light from this object 28 enters 
into the photo detector matrix 31 as the light-receiving beam 29-1 - 29-n through the 
light emitting/receiving lens 26, the half mirror 25, and the light-receiving lens 30. 
[0011]This photo detector matrix 31 arranges n photo detectors to two-dimensional 
matrix form, and the light which each photo detector receives turns into catoptric 
light from the object 28 which exists in a certain specific direction determined as a 
meaning with the characteristic of an optical system by the angle from an optical 
system center. That is, the light which n photo detectors of the photo detector matrix 
31 receive corresponds to the light-receiving beam 29-1 - 29-n 1 to 1. These 
light-receiving beams 29-1 - 29-n turn into the light-receiving signal 34-1 - 34-n 
which were changed into the electrical signal by the photo detector matrix 31, were 
inputted into the amplifier 32-1 - 32-n, were amplified, and became independent. 
These light-receiving signals 34-1 - 34~n are inputted into the phase detector 33-1 - 
33-n, and a phase comparison is carried out to the reference signal a, and they are 
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sent to the interface part 36 by the operation part 35 as a range measurement result 
in a point after reset time temporarily [ specific ] to the object 28 in a setting range. 
This interface part 36 changes into a display or a suitable electrical signal the 
measurement result searched for by the operation part 35, and outputs it. 
[0012]Drive the light emitting device 23 by the light emitting device actuator 22 as 
mentioned above, and the light wave by single frequency which carried out intensity 
modulation is generated, Irradiate with a light wave broadly according to the 
floodlighting optical system which uses a floodlighting beam as a wide angle beam, and 
the catoptric light from the object 28 according to a light-receiving optical system. 
The distance to two or more targets in a certain setting range can be measured at 
high speed simultaneous by making each photo detector of the photo detector matrix 
31 developed by the two-dimensional matrix correspond to 1 to 1 , making light receive, 
and processing independently the light-receiving signal from each photo detector. 
[0013] 

[Effect of the InventionjAs a full account was given above, according to this invention, 
distance measurement to the target in a prescribed range can be performed with 
sufficient reliability and accuracy, without using the mechanism which the 
simultaneous and high-speed distance measurement of to the multiple goal of a 
certain within the limits becomes possible, and scans an optical beam. 



DRAWINGS 



[Drawing 1] 
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